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PROTECTION  AND  REGULATIONS 

Amphibians,  like  other  natural  resources  in  California,  are  protected  from 
unscrupulous  exploitation.    Rules  and  regulations  may  be  found  in  the 
Sport  Fishing  Regulations  issued  by  the  California  Department  of  Fish 
and  Game.    These  laws  must  be  respected  if  future  generations  are 
to  enjoy  this  interesting  and  important,  but  misunderstood,  part  of  our  fauna. 

The  general  regulations  require  a  valid  sport  fishing  license  of  persons  16 

years  of  age  and  over  to  take  any  amphibian  in  California.    Specific 

codes  in  these  regulations  refer  to  frogs.    "Frog"  includes  the  Bullfrog 

(Rana  catesbeiana),  the  Red-legged  Frog  (Rana  aurpra)  and  any  other  species 

of  edible  frog.    This  could  logically  refer  to  any  frog  since  the  flesh  of 

none  is  known  to  be  poisonous  or  harmful  to  man  in  any  way.   The  skin 

of  most  amphibians,  however,  contains  glands  which  secrete  a  venom 

when  the  animal  is  molested  or  injured.    This  venom  is  irritating  to  oral  and 

mucous  membranes  and  m.ay  cause  nausea  in  humans.    There  are  cases 

on  record  of  death  caused  by  eating  the  large  tropical  Marine  Toad  (Bujo 

marinus)  without  first  skinning  the  animal. 

Currently  (1963)   in  San  Diego  County  the  open  season  on  frogs  is  June  1 
through  November  30.    There  is  no  size  limit,  but  only  12  frogs  may 
be  taken  during  one  day.    They  may  be  collected  during  the  day  or  night, 
and  the  use  of  artificial  lights  is  legal.    Frogs  may  be  taken  with  spears, 
grabs,  paddles,  hook  and  line,  bow  and  arrow  fishing  tackle  (the  line  from 
the  arrow  shaft  or  point  must  be  attached  to  the  bow  or  to  a  fishing 
reel),   or  by  hand.    Methods  not  specifically  authorized  are  illegal,  such 
as  shooting,  trapping,  or  the  use  of  poisons  or  explosives.    As  in  all  animals 
covered  by  this  code,  no  frog  may  be  sold,  exchanged  or  bartered. 
The  above  laws  are  subject  to  change  at  any  time,  so  refer  to  current 
regulations  issued  each  year  by  the  California  Department  of  Fish  and  Game. 

Other  regulations  prohibit  the  taking  of  frogs  in  state  and  national  parks, 
wildlife  refuges,  national  monuments,  or  on  private  property 
without  the  written  permission  of  the  legal  owner. 


PREFACE     //  has  been  nearly  30  years  since  a  non-technical 
guide  to  the  amphibians  of  this  area  has  been  published. 
A  1934  San  Diego  Zoo  Bulletin  by  L.  M.  Klauber  listed  all 
amphibians  and  reptiles  known  to  occur  in  San  Diego  and 
Imperial  counties.    It  contained  several  photographs  but 
only  two  were  of  amphibians.    This  publication  is  still  useful 
but  it  is  out  of  print  and  can  no  longer  be  purchased. 
In  the  meantime  two   excellent  Zoo  Bulletins  have  treated  the 
lizards  and  the  snakes  of  the  county,  but  nothing  has 
appeared  bringing  information  concerning  the  am- 
phibians up  to  date.   It  is  hoped  that  this  booklet 
will  be  useful  in  filling  this  gap. 


It  is  a  pleasure  to  express  appreciation  to  those  persons  and 

institutions  who  have  contributed  to  the  preparation  of  this 

publication.    Even  a  small  contribution  such  as  this  is  seldom 

the    product    of    one   person's    ima'nation    or    energy. 

Photographs    by    R.    Van    Nostrand   have    been    generously 

provided  by  the  San  Diego  Zoo.    The  drawings  are  by 

Glen  Ives,  Museum  preparator  and  artist.  Drs.  Laurence  M.  Klauber, 

George  E.  Lindsay,  and  Reid  Moran,  and  my  wife,  Priscilla, 

have  read  the  tnanuscript  and  offered  many  helpful  suggestions. 

ALLAN  J.  SLOAN,  SEPTEMBER,  1963 
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WHAT  IS  AN  AMPHIBIAN? 

Amphibians  are  the  group  of  animals  including  the  frogs,  toads,  and 
salamanders.    The  word  "amphibian"  is  derived  from  the  Greek  amphi, 
meaning  both,  and  bios,  meaning  life;  it  might  be  translated  as 
"leading  a  double  life."    Most  amphibians  hatch  as  fish-like  creatures,  living 
in  water  and  breathing  with  gills.   After  this  aquatic  larval  stage,  their 
structure  changes  radically,  and  they  become  land-living,  air-breathing  adults. 
Thus  they  lead  two  lives,  the  first  in  water,  the  second  on  land.   As 
will  be  explained  below,  there  are  exceptions  to  this  life  history,  but  this 
is  the  typical  situation. 

The  largest  and  most  conspicuous  animals  are  the  vertebrates,  or  animals 
with  backbones.   Vertebrates  are  divided  into  5  major  groups,  the  fish, 
amphibians,  reptiles,  birds,  and  mammals.    Fish  live  in  water  and  breath  by 
means  of  gills.    Amphibians,  as  explained  above,  usually  begin  life  in 
water  but  become  land-living  and  air-breathing.  ■  Reptiles,  birds, 
and  mammals  are  all  air-breathers.    Even  those  that  are  completely  at  home 
in  water,  such  as  turtles,  penguins,  and  whales,  must  come  to  the 
surface  periodically  to  breathe. 

Fish  and  reptiles  are  covered  with  scales,  birds  with  feathers,  and  mammals 
with  hair.    Amphibians  differ  from  all  these  in  having  a  naked  skin.    The  skin 
is  well  supplied  with  mucous  and  "poison"  glands.    Mucous  glands  are 
scattered  over  the  entire  surface  of  the  body,  keeping  it  moist.    Many  amphibians 
"breathe"  through  their  skins;  in  some  salamanders  it  is  the  primary  respiratory 
organ,  and  a  moist  skin  is  essential  for  this  process.   In  completely  aquatic 
forms,  the  mucous  layer  reduces  friction  between  the  body  and  the  water,  and,  as 
in  fishes,  may  prevent  the  growth  of  fungi  and  bacteria.    The  mucus  of 
some  amphibians  is  toxic  to  other  animals,  particularly  to  other 
amphibians,  and  is  protective  in  function. 

Poison  glands  are  located  on  the  upper  surface  of  the  body  of  most 
amphibians,  but  their  contents  are  secreted  only  when  the  animal  is 
molested  or  injured.    Warts  are  the  outward  expressions  of  poison  glands. 
Concentrations  of  these  form  the  parotoid  glands  of  toads  and  the 
dorsolateral  folds  of  frogs.    The  venom  in  these  glands  has  been 
analyzed   and   found   to   contain   an   alkaloid   similar  to   digitalis   in 
its  effects  of  increasing  tonicity  and  eventually  causing  stoppage  of  the 
heart.    Other  components  of  the  venom  cause  nausea  and  paralysis  when 
entering  the  digestive  tract.    Some  humans   experience  hay  fever-like 
symptoms  when  picking  up  certain  toads,  and  dogs  may  die  as  a  result  of 
taking  these  animals  into  their  mouths.    One  experience  with  a  toad 
is  enough  to  keep  most  animals  from  molesting  them  in  the  future,  but  a  few 


are  apparently  immune  to  the  bad-tasting  venom.    Garter  snakes  and 
some  wading  birds  are  particularly  fond  of  small  frogs  and  toads,  and 
also  eat  tadpoles.    Raccoons  have  been  observed  scraping  toads  in 
grass  or  dirt  to  remove  the  white  viscous  venom.    In  spite  of  all  this, 
amphibians  are  not  dangerous  and  children  the  world  over  handle  them  without 
harm.    A  few  common   precautions  such  as  washing  one's  hands  after 
handling  amphibians  and  removing  their  skins  before  cooking  will  prevent  any 
ill  effects  from  the  venom.    And  as  you  know,  toads  do  not  cause  warts. 

In  modes  of  respiration,  amphibians  resemble  fish  on  one  hand  and  reptiles 
on  the  other.    Gills  are  present  at  some  stage  of  the  life  history  of  most 
amphibians,   and  are  the  primary  respiratory  organs  of  tadpoles  and 
salamander  larvae.    Gills  are  customarily  lost  during  transformation 
and  their  function  is  taken  over  by  lungs  in  most  adult  amphibians. 
At  this  time  the  skin  becomes  highly  vascular  and  acts  as  an 
accessory  respiratory  organ.    In  some  aquatic  salamanders,  however,  the 
gills  remain,  whereas  in  others  they  are  lost,  even  though  the  animal  remains 
in  water  all  its  life.    Salamanders  of  the  family  Plethodontidae  have 
gills  while  within  the  €gg,  but  lungs  do  not  develop  upon  hatching,  and  the 
absorption  of  oxygen  takes  place  through  the  skin  and  mouth  lining. 

Amphibians  vary  a  great  deal  in  size  and  in  body  form.    Both  the  smallest 
and   largest  frogs   are  members  of  the  family  Ranidae. 
Gigantorana  goliath,  a  rare  frog  found  only  in  the  deep  jungles  of  West 
Africa,  may  attain  a  length  of  12  inches  and  a  weight  of  41/2  pounds. 
Sminthillus  limbatus,  found  in  Cuba,  is  seldom  more  than  three-eights  of  an 
inch  long.    Members  of  the  family  Bufonidae,  the  true  toads,  range  in 
length  from  1  inch  (Bujo  quercicus)  to  10  inches  in  some  tropical  toads. 
The  largest  living  amphibian  is  the  Giant  Japanese  Salamander,  a 
heavy-bodied  aquatic  form  which  often  reaches  a  length  of  4  feet  with  a 
record  of  69  inches.    The  adults  of  a  tiny  slender  salamander  from  Veracruz 
are  only  IV2  inches  long.    Although  most  caecilians  are  only  a  few  inches 
long,  one  attains  a  length  of  3  feet  but  is  less  than  one  inch  in  diameter. 

Most  amphibians  have  two  pairs  of  limbs,  with  4  fingers  and  5  toes. 
As  in  all  general  statements  there  are  exceptions,  for  caecilians  have  no 
limbs  or  limb  girdles,  and  members  of  the  salamander  family  Sirenidae  have 
no  hind  limbs.    Because  of  the  absence  of  hind  limbs  and  peculiarities  of 
the  vertebrae,   some  herpetologists  have  recently  recognized  a  fourth 
order  of  living  amphibians,  the  Trachystomata,  for  this  family. 

The  number  of  digits  varies  from  4  fingers  and  5  toes,  as  m  frogs  and 
toads  and  most  salamanders,  to  4-4  in  the  salamander  genus  Batrachoseps, 
5-5  or  2-2  in  Amphiuma,  and  either  3  or  4  fingers  in  the  Sirenidae. 
The  toes  are  commonly  webbed  in  frogs  and  toads,  and  the  degree  of  webbing 


is  an  indication  of  the  habits  of  the  particular  animal.    Webs  are  absent 
or  poorly  developed   in   terrestrial   and   arboreal   species,   but  those 
that  return  regularly  to  water  to  breed  often  have  well  developed  webs. 
Strictly  aquatic  forms  have  elongate,  completely  webbed  toes. 

Most  of  us   have  little  difficulty  distinguishing  frogs,  toads,  or  aquatic 
salamanders  from  other  vertebrate  animals.    There  are  many  salamanders, 
however,   that  do  not  live  in  water  and  do  not  possess  associated 
structures  such  as  external  gills  or  flattened  tails.    Terrestrial  salamanders 
have  been  confused  with  certain  lizards,  particularly  those  with  small  smooth 
scales  such  as  skinks.    These  animals  are  often  found  in  the  same  type  of 
habitat.    Several  times  a  year  we  receive  calls  describing  a  strange  "lizard", 
which  often  turns  out  to  be  a  salamander.    This  is  a  common  mistake, 
and  a  natural  one.    Even  the  word  salamander  is  a  modification  of  the  term 
Salamandra,  a  Greek  word  meaning  "a  lizard-like  animal."    A  close 
inspection  will  reveal  the  differences  between  a  lizard,  which  is  a  reptile, 
and  a  salamander,  which  is  an  amphibian.    Lizards  are  covered  with 
scales  and  have   5   fingers  which  end  in  claws,  but  salamanders  have  no 
external  scales  or  claws  and  do  not  have  more  than  4  fingers  (see  Fig.   1). 


LIFE  HISTORY  OF  AMPHIBIANS 

The  transition  from  an  aquatic  to  a  terrestrial  mode  of  life  has  been 
accomplished  only  once  during  the  history  of  vertebrates.    It  is  difficult  to 
envision  the  world  when  the  first  amphibians  crawled  out  upon  land 
about  350  million  years  ago.    Few  of  the  familiar  plants  were  present,  and 
there  were  no  reptiles,  birds,  or  mammals,  which  form  such  a  conspicuous 
part  of  animal  life  today.    One  group  of  these  primitive  amphibians  has 
left  descendents  in  the  form  of  modern  amphibians,  another  group 
eventually  gave  rise  to  ancient  reptiles,  but  most  became  extinct  long  before 
modern  times.    Much  later  in  geologic  history  the  birds  and  mammals 
evolved  independently  from  certain  primitive  reptiles;  thus  all  terrestrial 
vertebrates  are  direct  or  indirect  descendents  of  amphibians. 

Many  morphological  and  physiological  changes  were  necessary  in  the  transition 
from  water  to  land,  and  amphibians  have  not  yet  completely  solved  many  of 
the  problems  of  life  on  land.    It  is  because  they  represent  a  transitional  stage 
that  amphibians  have  been  the  subject  of  extensive  research,  particularly  in 
regard  to  reproductive  methods  and  behavior.    The  life  history  of  a 
common  San  Diego  County  amphibian,  the  Pacific  Treefrog,  will  be  used  to 
demonstrate  a  typical  sequence  of  events  and  as  a  basis  for  comparison. 
The  limited  scope  of  this  booklet  does  not  allow  a  detailed  description, 
but  the  outline  will  bring  out  the  major  points. 


Eggs  are  deposited  in  water  and  are  attached  to  submerged  vegetation. 
The  embyro  develops  in  the  egg  and  eventually  hatches  into  a  tailed  larva  called 
a  tadpole  (see  Fig.  2).    The  tadpole  uses  its  horny  beak  to  scrape  algae 
off  rocks  and  aquatic  vegetation,  and  sucks  it  into  the  small  round  mouth. 
Respiration  is  accomplished  through  gills.    The  tadpole  develops  and  increases 
in   size  until   the  onset  of  metamorphosis,   or  transformation.    Meta- 
morphosis  is  a  complicated  process  involving  structural  and  physiological 
changes  which  enable  the  animal  to  live  on  land.    The  most  obvious 
changes  are  the  loss  of  the  tail,  the  growth  of  limbs,  the  development  of 
lungs  for  air  breathing,  the  appearance  of  jaws,  and  the  shortening  of  the 
intestine.    At  the  completion  of  metamorphosis,  the  juvenile  frog  leaves 
the  water  and  begins  a  primarily  terrestrial  existence,  feeding  on 
insects  and  other  arthropods.    Growth  is  rapid,  and  maturity  is  attained 
the  next  year,   at  which   time  the  young  adults  may  reproduce. 
Adults  congregate  in  suitable  ponds  for  breeding.    The  male  has  a  well 
developed  voice,  which  probably  tends  to  attract  females.    The  male 


TADPOLE 
SALAMANDER  LARVA 


FIGURE  TWO:    AMPHIBIAN  LARVAE 


uses  his  forelimbs  to  clasp  the  female,  and  as  the  eggs  are  deposited  the 
male  ejects  sperm  over  them.    After  fertilization  each  cluster  of  eggs 
is  attached  to  something  to  prevent  it  from  floating  away. 

Because  of  the  many  variations  in  amphibian  reproduction  it  is  impossible 
to  make  any  general  statement  for  which  exceptions  cannot  be  found. 
Fertilization  may  be  external,  as  in  the  Pacific  Treefrog,  or  internal.    Two 
kinds  of  frogs  have  internal  fertilization.    One  of  these  lays  eggs  and 
and  the  other  bears  living  young.    Most  amphibians  that  lay  eggs  in  water 
exhibit  no  parental  care,  but  in  some  cases  the  eggs  are  carried  on 
the  back  of  the  female  until  they  hatch  and  emerge  as  tadpoles  or  as  juvenile 
frogs.    The  eggs  may  be  encased  in  individual  pockets  in  the  spongy 
skin  or  together  in  a  common  pocket.    In  one  species,  the  male  carries  the 
egg  strings  entwined  about  his  hind  legs. 

Some  frogs  lay  their  eggs  in  damp  soil.    These  may  be  picked  up  by  the 
male  and  carried  within  his  vocal  pouch  until  hatching.    The  tadpoles  are 
liberated  into  the  water  or  are  carried  until  metamorphosis,  when 
the  juveniles  are  released  on  land.    One  frog  carries  the  eggs  in  his  mouth  and 
will  release  the  tadpoles  only  into  a  pool  where  no  other  tadpoles  are 
present.    Some  tadpoles  emerge  from   the  egg  with  a  ventral  adhesive  disc 
used  to  clamp  onto  the  back  of  the  parent,  where  they  remain  until 
they  are  able  to  fend  for  themselves  in  water.    In  some  species  the  tadpole 
stage  is  completely  suppressed,  juvenile  frogs  emerging  directly  from  the  egg. 

Male  caecilians  have  intromittent  organs,  and  fertilization  is  internal.    Some 
species  give  birth  to  living  young.    Egg-laying  caecilians  have  aquatic 
larvae,  even  though  the  eggs  are  laid  on  land  and  brooded  by  the  female. 

Fertilization  is  internal  in  most  salamanders,  although  none  has  an 
intromittent  organ.    There  is  often  a  lengthy,  complicated  courtship,  during 
which  the  male  deposits  a  spermatophore,  or  small  sperm-filled  packet, 
on  the  substrate.    The  female  picks  up  the  spermatophore  with  her 
vent  and  stores  it  within  her  body  until  fertilization.    Most  salamanders  lay 
eggs  in  water,  and  there  is  no  parental  care.    Eggs  laid  on  land  usually 
are  brooded;   these  hatch  as  miniatures  of  the  adults,  the  larval 
stages  having  been  passed  within  the  egg. 

These  are  only  a  few  of  the  many  interesting  modifications  found  in 
amphibian  reproductive  behavior,  and  others  will  be  discovered  as  the  group 
becomes  better  known.    In  spite  of  the  knowledge  that  has  accumulated, 
nothing  is  known  of  the  life  histories  of  half  the  species  and  very 
little  is  known  about  many  others. 


ABUNDANCE  AND  DISTRIBUTION 

Recent  estimates  of  the  number  of  amphibians  vary  between  2,100  and  3,000 
kinds  which  makes  them  the  smallest  vertebrate  group.    This  may  be 
compared  with  the  25,000  or  so  of  fishes,  8,600  birds,  6,000  reptiles  and 
about  3,500  mammals.    Most  amphibians  are  small  and,  even  though 
numerous  as  individuals,  are  not  as  obvious  or  as  important  to  man  as  the 
larger  animals  of  other  groups.    Amphibians  are  widely  distributed;  they  are 
found  on  most  large  islands  and  on  all  continents  except  Antarctica.    In 
the  Southern  Hemisphere  they  are  found  to  the  tips  of  South  America  and 
Africa,  and  in  Australia  and  Tasmania.    In  the  north,  amphibians  are  found 
within  the  Arctic  Circle  in  Asia  and  North  America.   These  limits  are  set  by 
frogs,  principally  of  the  genus  Rana.    Amphibians  are  found  on  land  and  in 
fresh  water,  but  none  are  at  home  in  the  ocean.    The  adults  of  a  few  toads 
are  able  to  withstand  slightly  brackish  water,  but  only  one  frog  is  known 
to  be  able  to  survive  for  long  in  more  than  50  per  cent  sea  water. 

The  smallest  group  of  amphibians  is  the  caecilians,  with  only  1  family 
and  about  70  species.    Caecilians  are  limbless  worm-like  amphibians  confined 
to  the  tropics  of  Asia,  America  and  Africa.    Most  are  fossorial  and 
secretive,   their  similarity  to  earth-worms  making  them  unrecognizable 
as  amphibians  except  to  a  specialist. 

The  salamanders  (in  the  broadest  sense)   constitute  a  diverse  group  of  about 
250  species  in  8  families.    Most  salamanders  are  found  in  north  temperate 
regions,  with  only  one  approaching  the  Arctic  Circle  in  Siberia.    Representatives 
of  a  few  American  genera  range  south  to  the  equator,  but  most  of 
these  are  confined  to  higher  elevations  of  mountain  ranges.    Most  salamanders 
are  small  (less  than  7  inches),  solitary  in  habit,  and  seldom  come  into 
direct  contact  with  humans. 

The  largest  and  most  familiar  group  of  amphibians  includes  the  frogs 
and  toads  and  their  relatives,   often  referred  to  collectively  as  anurans  or 
tailless  amphibians.    Anurans  are  divided  into   12  to   18  families, 
depending   on  the  authority.    Even   though  the  geographic  limits  for 
amphibians  are  set  by  this  group,  about  80  per  cent  of  the  total  number  of 
species  are  confined  to  the  tropics,  with  the  rest  about  equally 
divided  between  south-temperate  and  north-temperate  regions.    These  animals 
become  less  abundant  with  an  increase  of  latitude  and  altitude.    No 
amphibians  are  found  in  areas  where  the  soil  is  permanently  frozen,  and  only 
a  few  where  the  surface  does  not  thaw  for  more  than  a  3 -month  period 
each  year.    Few  amphibians  occur  above  10,000  feet  elevation,  but  a  frog,  a  toad, 
and  a  treefrog  are  found  above  11,000  feet  in  the  Sierra  Nevada  of  California, 
and  a  few  others  are  found  at  higher  elevations  in  the  Andes  and  Himalayas. 

All  of  the  amphibians  covered  in  the  following  pages  are  native  to  San  Diego 
County,  with  the  exception  of  the  introduced  Bullfrog  (Rana  catesbeiana). 
The  term  "native"  is  applied  to  those  animals  or  plants  which  were 
present  in  a  given  area  before  man  arrived.    Man  has  greatly  modified  the 
ranges  of  many  animals.    For  amphibians,  this  is  particularly  true 
in  nearby  Imperial  County  because  of  the  extensive  irrigation  of  the  Imperial 


Valley.   It  is  believed  that  only  the  Red-spotted  Toad  (Bufo  punctatus)  and 
possibly  the  Leopard   Frog    (Rana  pipiens)   occurred  in  the  Imperial  Valley 
prior  to  the  advent  of  irrigation  in  about  1902.    Irrigation  has  allowed 
the  Leopard  Frog  and  three  toads  to  extend  their  ranges  westward  toward 
San  Diego.    These  are  the  Colorado  River  Toad  (Bufo  alvarius),  the 
Great  Plains  Toad  (Bufo  co  gnat  us),  and  Woodhouse's  Toad  (Bufo 
woodhousei).    These  animals  may  have  come  through  irrigation  canals  from 
the  Colorado  River,  more  likely  as  eggs  or  tadpoles  than  as  adults,  or 
they  may  have  been  hand-carried  to  new  localities.    The  artificial  introduction 
of  toads  to  aid  in  insect  control  is  still  practiced  in  many  parts  of  the  world, 
particularly  in  new  sugar  cane  plantations  on  tropical  islands. 

The  Leopard  Frog  and  Woodhouse's  Toad  are  now  found  a  scant  10  miles 
east  of  the  San  Diego  County  line  along  San  Felipe  Creek.    The  Leopard  Frog 
has  only  recently  been  reported,  but  Woodhouse's  Toad  has  been  known 
from  that  locality  for  at  least  30  years.    It  is  possible  that  these  two  may  be 
found  in  San  Diego  County  in  the  future,  but  it  is  improbable  that  they 
will  enter  along  San  Felipe  Creek  since  it  is  more  than  30  miles  to  the  next 
area  suitable  for  amphibians.    The  Leopard  Frog  is  used  in  biology 
courses  of  local  colleges  and  universities,  and  no  doubt  some  have  escaped. 
This  frog  has  a  distinctive  pattern  of  large  oval  black  spots  on  a  lighter 
background  and  cannot  be  confused  with  any  of  our  native  frogs. 
Woodhouse's  Toad  is  similar  to  the  California  Toad  in  having  a  light  streak 
down  the  back  but  has  prominent  cranial  crests  and  lacks  the 
skin  fold  on  the  hind  feet. 


HINTS  TO  THE  READER 

In  the  following  accounts  only  a  brief  description  of  each  amphibian  is 
given.    It  is  hoped  that  the  combination  of  description. and  photograph  will 
allow  you  to  identify  any  naturally  occurring  amphibian  in  San  Diego 
County.   The  classification  of  amphibians  is  based  on  skeletal  structure. 
They  are  variable  in  external  appearance,  and  some  are  difficult  to 
identify.    This  variation  is  particularly  evident  in  size,  and  in  color  and 
pattern.    One  character  is  seldom  consistent  or  distinctive  enough  to 
identify  all  animals  of  one  species,  and  a  combination  of  characteristics  is 
used  to  distinguish  between  two  similar  kinds. 

This  booklet  is  designed  primarily  for  the  identification  of  amphibians 
found  in  San  Diego  County.    A  brief  outline  of  the  life  history  of  each 
is  also  given.    To  identify  an  unknown  amphibian,  you  may  wish  to 
thumb  through  the  pages  to  find  the  photograph  of  the  animal  most  similar 
to  the  one  at  hand.    Do  not  be  hasty  in  your  identification.   If 
you  know  that  the  animal  is  a  toad,  you  can  turn  directly  to  that  section. 
Read  the  descriptions  of  the  three  toads  and  the  spadefoot  before 
making  up  your  mind.    It  is  possible  that  you  may  find  an  amphibian  in  the 
county  that  absolutely  does  not  match  the  description  or  the  photograph 
of  any  of  the  animals  in  this  booklet.    If  so,  you  might  call  the  Museum 
or,  better,  take  the  specimen  there  for  identification. 


i 


COAST  RANGE   NEWT  /   Tar k ha  torosa  torosa 

The  adults  are  5V2  to  61/2  inches  long.   This  is  a  heavy-bodied  salamander  with 
stout  limbs.    The  skin  is  thick  and  rough  due  to  many  small  tubercles, 
except  in  breeding  males.    The  laterally  flattened  tail  is  used  in  swimming. 
The  coloration  above  varies  from  yellowish-brown  to  dark  brown  and 
below  is  pale  yellow  to  orange.    During  the  breeding  season  the  male  may 
be  distinguished  by  the  development  of  several  well-defined  secondary 
sexual  characteristics.    The  skin  becomes  thin,  smooth,  and  lighter  in  color, 
the  tail  is  broadened  by  the  enlargement  of  upper  and  lower  fins,  and 
small  dark  papillae  appear  on  toes,  feet  and  legs.    It  is  difficult 
to  determine  the  sex  at  other  times  of  the  year. 

This  salamander  is  usually  found  in  or  near  streams,  ponds,  or  reservoirs, 
but  permanent  water  is  not  essential.    It  spends  most  of  the  year  on  land, 
where  it  lives  under  rocks,  in  or  under  logs,  or  in  rodent  burrows. 
During  wet  weather  individuals  may  be  active  in  the  daytime,  seeking 
food   or  migrating   to   breeding  ponds,  but  most  surface  activity  occurs  at 
night.    Newts  are  rather  awkward  on  land  but  are  graceful  in  the  water, 
swimming  with  lateral   undulations  of  the  body  and  flattened  tail. 
When  injured  or  molested  this  newt  may  assume  a  characteristic  pose  in 
which  the  head  is  pointed  upward,  the  body  flattened,  and  the  legs  are 
rigid  and  extended  away  from  the  sides  of  the  body.  The  tail  is  elevated  and 
arched  over  the  back  and  a  milky  substance  is  secreted  from  the  poison  glands. 

Breeding  usually  takes  place  from  December  to  April.   Males  are  first  to 
arrive  at  the  breeding  ponds.   An  average  of  15  eggs  is  laid  in  a  firm 
cluster  which  is  attached  to  the  underside  of  rocks  or  vegetation  in  shallow 
water.   Eggs  hatch  in  5  to  10  weeks,  and  in  southern  California  the  larvae 
transform  the  same  summer  when  about  2  inches  long.    The  aquatic 
larvae  of  newts  are  similar  to  the  adults,  but  have  external  gills  and  well 
developed  tail  fins  (see  Fig.  2).    Recently  transformed  individuals  are 
wholly  terrestrial  and  do  not  return  to  the  water  until  they  are  3  years  old. 

The  Coast  Range  Newt  is  found  in  the  Coast  Ranges  of  California  from  northern 
Mendocino  County  south  to  central  San  Diego  County.   In  San  Diego  County 
it  is  abundant  in  a  few  scattered  localities  such  as  Boulder  and  Cedar  creeks. 

Newts  from  Boulder  Creek  are  sometimes  quite  "warty", 

particularly  around  the  eyes,  mouth  and  nostrils.   This  population  was  described 
as  a  distinct  race  (T.  t.  klauberi)  and  later  elevated  to  the  rank  of  species. 
However,  most  modern  herpetologists  believe  that  this  wartiness  is  caused  by 
a  disease,  and  this  population  is  no  longer  given  taxonomic  recognition. 


MONTEREY  SALAMANDER   /  Ensatina  eschscholtzi  eschscholtzi 

Adults  are  3  to  6  inches  long.    The  eyes  are  large  and  protuberant.    There  is 

a  definite  constriction  of  the  tail  near  its  base.    The  color  above  is  uniform 

reddish-brown  to  brown,  and  below  whitish  to  pale  pink.    This 

salamander  may  be  distinguished  from  the  Coast  Range  Newt,  which  it 

resembles  in  color,  by  its  smoother  skin,  the  presence  of  vertical  grooves  on  the 

sides  of  the  body,  and  the  basally  constricted  tail.    The  sexes  are  similar 

in  color,  but  the  adult  male  has  a  longer  and  more  slender  tail  and  a  blunt  snout. 

Bottoms  of  canyons  with  considerable  leaf  litter  and  surface  objects  seem  to 
be  the  preferred  habitat  of  this  salamander.    After  emerging  from  under- 
ground retreats  with  the  first  winter  rains,  individuals  may  be  found  under 
logs,  bark,  or  rocks,  or  in  other  moist  situations,  but  not  in  water  or 
saturated  soil.    This  salamander  is  usually  found  singly  except  during  the 
breeding  season,   although  juveniles  may  sometimes  occur  in   small   groups. 
During  freezing  weather  or  hot  dry  periods,  relief  is  sought  deep 
in  the  ground  in  burrows  of  other  animals  or  in  natural  fissures  and 
cavities.    It  may  also  be  found  in  mines  or  inside  decaying  logs. 

The  involved  courtship  may  last  several  hours;  fertilization  is  internal. 
The  eggs  are  laid  in  damp  places,  usually 
underground,  during  the  spring  or 
early  summer.   A  female  may  ^^' 

lay  about  one  dozen  eggs  ' 

which  she  broods,  pro- 
viding protection  and  preventing  desiccation.   The 
eggs  hatch  in  late  summer  or  fall,  and  the  juveniles  emerge 
with  adults  after  the  first  rains.    Juveniles  resemble  the  adults  in 
coloration  but  have  relatively  larger  heads,  shorter  tails,  and  stockier  bodies. 
Maturity  is  not  attained  until  the  third  or  fourth  year  after  hatching. 

The  Monterey  Salamander  ranges  from  southern  San  Luis  Obispo  County  south 
to  San  Diego  County  and  into  northwestern  Baja  California.    It  is  found 
along  the  coast  and  in  the  coastal  mountains  from  near  sea  level  to  over  6,000 
feet.    In  San  Diego  County  this  salamander  is  rare  and  has  been  recorded 
from  only  a  few  localities,  such  as  Suncrest,  Harbison  Canyon  and  Dulzura. 

The  Monterey   and   the  Large-blotched   salamanders  are  races   or 

color  variants  of  a  single  species,  which  is  found  in  southwestern  British 

Columbia,  Washington,  Oregon,  California  and  northern  Baja  California. 

The  Monterey  Salamander  is  a  member  of  the  coastal  group  of  races,  which 

are  typically  uniform  reddish-brown;  the  Large-blotched  Salamander  is  a 

member  of  the  interior  group  of  races,  which  are  usually  very  dark 

or  black  with  large  yellow  or  orange  blotches. 
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16  LARGE-BLOTCHED  SALAMANDER   /  Ensatina  eschscholtzi  klauberi 

Adults  are  3  to  6  inches  long.    The  eyes  are  large  and  protuberant.    The  tail 
has  a  definite  constriction  near  its  base.    The  upper  surfaces  of  the  head, 
body  and  tail  are  dark  brown  or  black  with  large  orange  blotches.   The  blotches 
may  combine  to  form  bands,  particularly  on  the  tail.    The  upper  portions 
of  the  limbs  are  the  same  color  as  the  blotches;  the  lower  portions  are  dark 
gray.    The  underparts  are  dark  gray.    The  sexes  are  similar  in  color,  but 
the  mature  male  has  a  longer  and  more  slender  tail  and  a  blunt  snout. 

The  preferred  habitat  is  an  area  with  abundant  leaf  litter  and  surface  objects 
such  as  logs,  bark,  boards  and  rocks.    In  San  Diego  County  such 
conditions  are  usually  met  only  in  the  bottoms  of  canyons,  but  these 
salamanders  are  found  on  slopes  if  large  decaying  logs  are  present.   They  are 
also  found  in  mines  and  natural  caves.    The  habitat  is  similar  to  that 
in  which  the  Monterey  Salamander  is  found,  but  this  salamander 
occurs  at  higher  elevations. 

The  details  of  courtship  and  reproduction  are  essentially  identical  to 
those  outlined  for  the  Monterey  Salamander. 

The  Large-blotched  Salamander  is  found  in  Riverside  and  San  Diego 
counties  and  possibly  in  northern  Baja  California.    It  occurs  in  the  higher 
mountains,  between  4,000  and  6,000  feet,  of  the  Coast  and  Peninsular  ranges. 
This  salamander  has  been  observed  at  several  locations  in  the  Cuyamaca 
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and  Laguna  mountains  and  on  Mount  Palomar.    It  is  uncommon,  usually 
only  a  single  individual  being  found  after  a  long  search. 

As  mentioned  earlier,  the  Large-blotched  and  Monterey  salamanders  are 
representatives  of  interior  and  coastal  groups  of  populations  of  the  same 
species.    It  is  thought  that  the  ancestral  population,  in  what  is  now 
northern  California,  spread  south  on  both  sides  of  the  Central  Valley.    In 
adapting  to  the  different  climates  and  habitats,  the  animals  in  the  two 
areas  changed  in  different  ways;  those  in  the  Sierra  Nevada  are  now  quite 
different  in  appearance  from  those  along  the  coast.    The  terminal  races 
of  the  two  groups  come  together  in  San  Diego  County,  but  do  not 
interbreed;    they   behave   as   separate   species. 

AH  of  the  salamanders  found  in  San  Diego  County,  with  the  exception  of 
the  Coast  Range  Newt,  are  members  of  the  family  Plethodontidae.    Of 
the  23  salamanders  in  western  North  America,  15  belong  to  this  family.    A 
characteristic  feature  of  this  family  is  the  absence  of  lungs;  respiration  takes 
place  through  the  general  body  surface  and  the  lining  of  the  mouth  and 
pharynx.    Members  of  this  family  may  easily  be  recognized  by  the  presence  of 
a  groove  from  each  nostril  to  the  upper  lip.    This  is  a  very  successful 
family,  with  about  160  kinds,  which  are  confined,  with  one  exception,  to  the 
Americas.   Most  are  terrestrial  or  aquatic,  but  a  few  are  arboreal  or  subterranean. 
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SOUTHERN   SLENDER   SALAMANDER   /  Batrachoseps  attenuatus  leucopus 

Adults  are  3  to  5  inches  long.    The  body  and  tail  are  rounded,  and  the 
head  and  limbs  are  small.    There  are  only  4  toes  and  fingers  and  these  are 
short  and  blunt.    The  skin  is  thin  and  smooth.    The  tail  is  long  and 
merges  imperceptibly  into  the  body,  so  that  these  salamanders  are  often  confused 
with  earthworms.    The  color  above  is  generally  dark  brown  to  almost 
black,  with  a  lighter  tan  or  brownish  band  down  the  back.   Below,  the  color 
is  usually  uniformly  blackish,  but  the  underside  of  the  tail  may  be 
a  lighter  color.    The  sexes  are  similar  in  appearance. 

When  active,  this  salamander  may  be  found  in  leaf  litter,  or  under  rocks, 
logs,  or  other  kinds  of  ground  cover,  but  moisture  is  necessary.    It 
lives  in  various  types  of  burrows  during  dry  weather,  but  its  ability  to 
make  burrows  is  limited  except  in  loose,  moist  soil  or  surface  litter. 
When  inactive,  this  salamander  may  be  tightly  coiled,  with  its  head  near  the 
center  resting  on  the  body,  much  like  a  snake.    When  found  in  this 
position,  it  is  inclined  to  remain  motionless  unless  disturbed.    During  the 
first  rains  of  the  winter,  activity  greatly  increases  and  slender 
salamanders  may  be  seen  on  the  roads  at  night. 

Very  little  is  known  concerning  the  mating  behavior  of  the  Southern 
Slender  Salamander,  which  probably  is  carried  on  at  night  and  underground. 
About  a  dozen  eggs  are  laid,  usually  underground  but  occasionally  under 
logs   or  rocks,   following  the  first  soaking  rains  between  October 
and  January.    The  eggs  are  connected  like  a  string  of  beads.    The  adults 
may  remain   near  the  eggs.    The  eggs  hatch  during  the  spring,  the  young 
emerging  when  about  three-quarters  of  an  inch  long.    The  young  resemble 
the  adults,  but  have  relatively  shorter  tails  and  larger  legs. 

The  Southern  Slender  Salamander  is  found  primarily  along  the  coast  in  San 
Diego  County  and  northwestern  Baja  California,  and  in  the  Sierra  San 
Pedro  Martir.    It  is  also  found  on  the  Coronados  Islands.    In  San  Diego 
County  it  is  widely  distributed  west  of  the  mountains. 

This  salamander  is  common  in  well  watered  gardens  throughout  the  city, 
but  because  of  its  secretive  habits  it  is  not  often  seen.    Even  when 
uncovered  it  is  usually  mistaken  for  an  earthworm. 


OAK   SALAMANDER  /  Aneides  lugubris  lugubris 

The  adults  are  4  to  7  inches  long.    The  head  is  large,  triangular, 

and  distinct  from  the  body.    The  eyes  are  large  and  protuberant.    The  limbs 

are  well  developed.    The  toes  are  long  and  have  enlarged  tips.    The 

tail  is  distinct,  slender  and  somewhat  prehensile.    The  color  above  is  uniform 

brown  with  small  whitish  or  yellowish  spots.    Below,  the  color  is  whitish  to 

light  gray.    The  sexes  are  similar  in  appearance.    This  salamander  has  rather 

large  projecting  teeth  which  may  be  felt  by  stroking  the  tip  of  the  snout. 

The  prehensile  tail,  long  toes  with  expanded  tips,  and  well  developed  limbs 
are  adaptations  to  an  arboreal  existence.    This  salamander  has  been 
found  in  trees  up  to  a  height  of  60  feet.    In  San  Diego  County  it  is  often 
found   in  the  live  oak-chaparral  type  of  plant  association.    However, 
the  Oak  Salamander  is  not  confined  to  trees;   it  is  often  found 
beneath  rocks,  boards,  or  logs,  within  decaying  logs,  and  in  rodent 
burrows.    This  salamander  is  active  only  at  night.    Although  lungs  and 
vocal  cords  are  absent,  it  may  utter  a  mouselike  squeak  when  molested. 

As  in  many  nocturnal  animals,  mating  and  egg  laying  behavior  have  not 

been  observed.    About   12  to  24  eggs  are  laid  during  the  spring  or 

early  summer.    These  have  been  found  in  cavities  in  the  ground,  in  rotten  logs, 


and  in  hollow  trees.    The  eggs  are  laid  singly  and  each  is  attached  by  a 
slender  stalk.    The  female  remains  with  the  eggs  for  the  3  to  4  month 
incubation  period,  protecting  them  from  desiccation  and  predators. 
Hatching  occurs  from  August  to  October,  the  young  being  about  1 
inch  long.   Juveniles  resemble  the  parents. 

The  Oak  Salamander  is  found  along  the  coast  and  in  the  coastal 
mountains  from  Humboldt  County  south  through  San  Diego  County  and 
into  northwestern  Baja  California.    An  isolated  portion  of  the  range 
includes  the  Sierra  Nevada  foothills  from  Calaveras  to  Madera  counties.    It 
also   occurs   on   Santa   Catalina   and   Los   Coronados   islands. 
This  salamander  is  uncommon  in  San  Diego  County,  having  been  found  only 
in   the  western   part  of  the  county,   usually  at  lower  elevations. 

This  is  one  of  the  few  American  salamanders  which  is  regularly  found  in 
trees.    Cool,  moist  cavities  in  trees  are  used  as  retreats,  for  feeding,  and 
for  egg  deposition.    The  long  projecting  teeth  are  thought  to  be  used 
in  scraping  fungus,  which  is  used  to  supplement  the  primarily  carnivorous 
diet.    This  salamander,  like  many  members  of  its  family,  is  completely 
terrestrial  and  will  drown  if  forced  to  stay  in  water. 


HAMMOND'S   SPADEFOOT  /  Scaphiopus  hammondi  hammondi 

Adults  are  1^2  to  21/2  inches  long.    Spadefoots  are  easily  identified  by  the 
presence  of  a  single,  black,  sharp  tubercle  or  "spade"  on  the  inner  side 
of  each  hind  foot  and  the  large  bulging  eyes  with  a  vertical  pupil. 
The  skin  is  relatively  smooth  and  there  are  no  parotoid  glands.    The  color 
above  varies  from  pale  green  to  olive  or  gray  green,  with  scattered 
blotches  of  brown  or  black.    Ashy  or  gray  longitudinal  stripes  are  often 
present  on  the  back.    Below,  the  color  is  whitish,  with  yellow  on  the 
undersides  of  the  limbs.    The  sexes  are  similar  except  for  a  darker  throat  in 
the  mature  male.    This  spadefoot  may  be  distinguished  from  all  other 
toad-like  amphibians  in  San  Diego  County  by  the  "spades",  the 
vertical  pupils,  and  the  lack  of  parotoid  glands. 

Spadefoots  are  found  in  arid  and  semiarid  regions,  where  they  are  associated 

with  short-grass  hills  and  plains,  and  alkaline  flats.   They  are  absent  from 

higher  mountains  and  extreme  deserts.    Most  of  the  year  is  spent  underground 

in  self-constructed  burrows,  the  toads  coming  out  only  at  night  to 

feed  or  to  reproduce.    During  dry  periods,  a  complete  gelatinous  envelope 

may  be  secreted  around  the  body.   In  San  Diego  County,  spadefoots  may 

be  found  after  winter  and  spring  rains  in  shallow,  temporary  pools 

and  flooded  fields,  and  less  frequently  in  reservoirs  and  irrigation  canals. 

The  breeding  season  of  this  spadefoot  is  initiated  by  infrequent  rains,  and  in 
southern   California  usually  takes  place  between  January  and  May. 
The  voice  of  the  male  carries  well,  and  may  be  heard  for  half  a  mile. 
It  is  ventriloquial,   and  although  a  chorus  is  easy  to  locate,  single  callers 
are  diflficult  to  find  and  capture.    Eggs  are  laid  within  a  few  nights 
following  a  rain,  in  masses  of  about  25  which  are  attached  to  submerged 
vegetation  or  rocks  in  temporary  pools.    The  eggs  develop  rapidly,  hatching 
in  1   to  5  days,  and  transformation  may  occur  in  as  little  as  3  weeks. 

Acceleration  of  the  naturally  rapid  developmental  rate  has  been  experimentally 
obtained  by  increasing  the  mineral  concentration  of  the  water.    Acceleration 
probably  occurs   under  natural   conditions  with  rapid  evaporation  in  isolated 
rain  pools.    The  tadpoles  are  large  compared  to  the  small  adult  size,  and 
may   attain   a   length   of   3   inches   before  transformation.    Juveniles 
resemble  the  adults,  but  in  miniature,  and  even  have  spades. 

Hammond's   Spadefoot  occurs   in  the  southwestern  United  States  and  in 
Mexico.    It  is  found  in  the  western  part  of  California,  from  Tehama  County 
south   to   the   border,    and   in   northwestern   Baja   California.    It  is 
common  in  the  western  part  of  San  Diego  County,  but  because  of  its 
secretive  habits  it  is  seldom  seen. 
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CALIFORNIA  TOAD  /  Bufo  boreas  halophilus 

Adults  are  2^/2  to  41/2  inches  long.    The  skin  is  smooth,  but  there  are 

some  large  warts.    The  size  and  shape  of  the  parotoid  glands  are  useful  in 

distinguishing  the  various  species  in  this  genus.    In  this  toad  the  parotoid 

glands  are  oval  and  about  the  size  of  the  eye.   There  is  a  fold  of  skin 

on  the  inner  side  of  each  hind  foot.    The  general  coloration  above  may  be 

various  shades  of  gray,  green  or  brown,  with  a  cream  or  yellowish-green 

stripe  down  the  middle  of  the  back.    There  are  usually  dark  brown 

or   black   blotches   scattered   over   the   upper   surface.     Below,   the   toad    is 

whitish  or  yellowish,   with   small   dark  spots.    The  sexes  are  similar,  but  the 

breeding  male  has  rough  brown  pads  on  the  inner  side  of  the  fingers  and  wrist. 

This  toad  is  found  in  a  variety  of  habitats,  from  sea  level  to  10,000  feet. 
It  is  usually  found  in  relatively  open  areas,  such  as  valleys  and  meadows, 
but  occurs  also  along  streams  and  the  edges  of  large  ponds  and  lakes. 
Water  is  needed  for  spawning,  but  at  other  times  the  toad  is  terrestrial 
and  may  be  found  under  boards,  logs,  and  rocks,  and  in  rodent  burrows.   This 
toad  is  often  found  in  moist  backyards,  where  it  should  be  encouraged 
to  remain,  since  it  often  feeds  on  undesirable  insects. 

In  southern  California,  breeding  takes  place  from  January  to  June.    There  is 
some  question  as  to  whether  this  toad  has  a  mating  call,  but  the 
male  utters  a  bird-like  chirp  when  picked  up.    The  eggs  are  laid  in 
two  long  strings  in  shallow  water;  a  single  female  may  lay  as  many  as 
16,000  eggs.    After  hatching,  four  to  six  weeks  are  required  for  transformation, 
the  tadpole  reaching  a  length  of  2  inches.   Toadlets  are  similar  to  adults, 
but  are  only  1/2  inch  long.    Maturity  is  probably  attained 
in  the  second  or  third  year  after  hatching. 

The  California  Toad  is  found  along  the  coast,  and  in  the  Coast  and 
Peninsular  ranges  from  Humboldt  County,  California,  to  the  Sierra  San  Pedro 
Martir,  Baja  California.    It  also  occurs  in  the  Central  Valley  of  California, 
and  in  the  Sierra  Nevada  from  Plumas  County  to  Tulare  County.    In 
San  Diego   County,   it  is  common  west  of  the  mountains,  and  is 
found  in  irrigated  areas  of  Borrego  Valley., 

The  true  toads   (family  Bufonidae)   are  abundant  and  widespread,  with 
approximately  250  kinds  in  tropical  and  temperate  parts  of  the  world. 
They  occur  in  a  great  variety  of  habitats,  and  range  in  elevation  from  below 
sea  level,  as  in  the  Imperial  Valley  of  California,  to  over  16,000 
feet,  as  in  the  Himalayas. 


ARROYO  TOAD  /  Bufo  microscaphus  calif ornicus 

Adults  are  11/2  to  2 1/2  inches  long.    There  are  small  ridges   (cranial  crests) 
on  the  top  of  the  head,  between  and  behind  the  eyes.    The  parotoid  glands 
are  about  as  wide  as  and  somewhat  longer  than  the  eye.    The  snout  is 
blunt  and  rounded  in  profile.    The  skin  has  many  warts  and  tubercles.    The 
color  above  varies  from  gray  to  brown,  with  blotches  of  darker  brown 
or  black.    Warts,  often  light-colored,  may  be  situated  on  the  dark  blotches.    The 
parotoid  glands  are  lighter  in  front  and  darker  behind.    A  light  band 
engaging  the  eyes  is  often  present.    The  sexes  are  similar,  but  the  breeding 
male  has  dark  rough  pads  on  his  inner  fingers.    This  toad  may  be 
distinguished  from  the  California  Toad  by  the  absence  of  the  light  stripe  down 
the  back  and  the  skin  fold  on  the  hind  foot,  the  differently  shaped  parotoid 
glands,  the  presence  of  cranial  crests,  and  the  smaller  adult  size. 

These  toads  seem  to  prefer  sandy  arroyos,  and  river  bottoms  in  inland  valleys 
and  foothills.    They  may  be  particularly  abundant  where  deciduous  trees 
line  a  river,   forming  considerable  leaf  litter.    Irrigation  ditches  and  flooded 
fields  are  also  frequented  in  some  areas.    During  adverse  conditions,  they 
have  been  found  in  burrows  under  cottonwood  trees.    These  toads,  even 
large  adults,  tend  to  move  about  in  rapid  hops,  whereas  their  larger 
relative,  the'California  Toad,  usually  walks  in  an  awkward  fashion.   Young 
and    adults    are   often   found    in   bright   sunlight,    but   adult 
California  Toads  are  usually  nocturnal. 

The  mating  call  of  this  toad  has  been  described  as  a  clear,  musical  trill 
which  is  pleasing  to  hear — at  least  to  herpetologists,  and  especially  to  female 
Arroyo  Toads.    Thousands  of  eggs  are  laid  in  strings,  in  ponds  or  in 
slow  moving  streams  and  rivers,  during  the  months  of  March  to  June.    The 
strings  become  entangled  with  vegetation  and  rocks  and  with  other 
strings,  forming  large  masses.    Very  little  is  known  about  the  life  history 
or  habits  of  this  toad,  particularly  of  the  larval  and  juvenile  stages. 

The  Arroyo  Toad  is  found  in  coastal  and  foothill  regions  from  from  San  Luis 
Obispo  County,  California,  south  to  the  Rio  Santo  Domingo  in  Baja 
California.    It  ranges  inland  into  San  Bernardino  County.    This  toad  is 
uncommon  in  San  Diego  County,  but  has  been  recorded  from  the  Sweetwater, 
San  Luis  Rey,  and  San  Diego  rivers.    It  may  exist  m  small 
isolated  populations  elsewhere. 


RED-SPOTTED  TOAD  /  Bufo  punctatus 

This  is  the  smallest  true  toad  found  in  San  Diego  County,  and  the  adults 
are  seldom  more  than  21/2  inches  long.    The  body  is  rough  and  covered 
with  numerous  small  warts.    The  parotoid  glands  are  round  and  usually 
smaller  than  the  eye.    The  snout  is  pointed,  when  viewed  from  above,  and 
bony  in  texture.    This  toad  is  pale,  usually  light  gray,  olive,  or  light 
reddish-brown,  with  a  few  scattered  black  blotches.   The  warts  are  red  or 
reddish-brown  and  are  often  located  on  black  blotches.    The  color 
below  is  white  or  cream,  with  a  few  scattered  black  spots,  particularly  in 
young  individuals.    The  sexes  are  similar,  but  the  mature  male  has  a 
dark  throat.    The  Red-spotted  Toad  may  be  distinguished  from  the  California 
and  Arroyo  toads  by  its  pointed  snout,  small  round  parotoid  glands, 
and  smaller  adult  size. 

This  toad  is  found  in  desert  and  semiarid  regions.    Rocky  canyons,  near 
springs  or  permanent  pools,  or  desert  water  holes  seem  to  be  the  preferred 
habitats,  but  reservoirs  and  rain  pools  may  also  be  used  as  breeding 
sites.    As  in  many  desert  animals,  most  activity  occurs  at  night,  and  this 
toad  is  rarely  found  in  the  open  during  the  day.    This  is  an  alert 
and  active  toad,  and  individuals  have  been  found  more  than  a  mile  from  the 
nearest  water.    Rodent  burrows  are  used  for  underground 
retreats  during  dry  periods. 

Reproduction  takes  place  between  April  and  September  and  may  be  initiated 
by  rains.    Eggs  are  usually  deposited  in  canyon-bottom  pools,  but 
occasionally  in  temporary  rain  pools.   The  eggs  may  be  single,  in  short  strings, 
or  in  small  flat  clusters.    They  are  not  attached,  and  usually  accumulate 
on  the  bottom  of  the  pool,  rarely  floating  on  the  surface.    Development  is  rapid, 
the  eggs  hatch  in  about  3  days,  and  transformation  takes  place  after  40  to  60 
days.   The  young  resemble  adults,  but  have  brighter  and  more  contrasting  warts. 

The  Red-spotted  Toad  is  found  in  southeastern  California,  southern  Nevada, 
Arizona,  New  Mexico,  Texas,  western  Oklahoma  and  southwestern  Kansas. 
It  also  occurs  in  the  northern  states  of  Mexico,  including  Baja  California. 
In  San  Diego  County,  this  toad  has  been  found  in  canyons  on  the  eastern 
slope  of  the  mountains  and  near  water  holes  in  the  desert. 

In  other  vertebrate  groups,  excessive  evaporation  from  the  body  surface  is 
prevented  by  scales,  feathers,  and  hair,  but  amphibians  have  none  of 
these  protective  coverings  and  must  rely  on  behavior.    An  animal  like  the 
Red-spotted  Toad  is  usually  found  on  the  surface  only  at  night,  when  loss  of 
moisture  by  evaporation  is  at  a  minimum.    Large  quantities  of  water,  as  much 
as  50  per  cent  of  the  body  weight,  are  absorbed  when  available  and 
stored  in  the  bladder  and  in  lymph  sacs.    This  water  is  used  by  the 
toad  during  dry  periods  while  underground. 
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CALIFORNIA  CANYON  TREEFROG   /  Hyla  calijorniae 

Adults  are  1%  to  21/4  inches  long.    The  tips  of  the  digits  are  expanded  and 
form  adhesive  discs.    The  skin  is  generally  rough  and  warty.    The  color 
above  is  drab,  grayish  to  light  brown,  with  irregular  dark  blotches  and  bars. 
Below,  the  color  is  cream,  with  yellow  or  orange  patches  on  the  undersides 
of  the  legs.   The  sexes  are  similar  except  that  the  mature  male  may  be 
identified  by  his  dark  throat.    This  treefrog  differs  from  the  Pacific  Treefrog 
(next)  in  having  a  rougher  skin,  larger  adhesive  discs  and  more  extensive 
webbing  between  the  toes,  and  in  lacking  a  dark  eye  stripe. 
The  voice  also  is  different. 

This  treefrog  is  commonly  found  in  or  near  rapidly  flowing  streams  in 

rocky  canyons  which  drain  into  desert  or  arid  regions.    It  is  often 

found  on  large  granite  boulders  within  a  hop  or  two  of  a  pool  or  in  cracks 

or  crevices  between  rocks.    The  two  local  treefrogs  rarely  occur 

at  the  same  location,  the  Pacific  Treefrog  preferring  ponds  and  slow 

shallow  streams,  but  they  may  be  found  in  different  parts  of  the  same  stream. 

This  treefrog  also  differs  in  that  it  may  be  found  in  bright  sunlight 

and  may  be  approached  closely,   and  even   touched,  before  it  hops  into 

a  nearby  pool.   The  coloration,  texture  and  form  of  this  treefrog  closely 

resemble  granite,  upon  which  it  is  often  found,  and  may  afford  some 

protection  from  predators.  The  voice  is  soft  and  monotonous,  rather 

than  loud  and  sharp  as  in  the  Pacific  Treefrog. 

Breeding  usually  takes  place  a  few  days  after  a  rainstorm  from  early  March 
to  July.    The  eggs  are  laid  singly  and  attached  to  rocks  or  vegetation  near 
or  on  the  bottom  of  the  quieter  rocky  pools.    Transformation  of  the  tadpoles 
takes  place  after  40  to  75  days,  after  they  reach  a  length  of  about  2  inches. 

The  California  Canyon  Treefrog  is  found  in  the  Coast  and  Peninsular  ranges 
of  California  and  Baja  California,  from  central  San  Luis  Obispo  County  to 
the  Sierra  San  Pedro  Martir.    In  San  Diego  County,  this  treefrog  is  found  on 
both  sides  of  the  mountains.    It  has  been  collected  in  several  of  the 
canyons  draining  into  Borrego  Valley,  and  in  tributaries  and  upper  portions 
of  the  San  Diego  and  Sweetwater  rivers.    It  is  relatively  uncommon 
even  in  what  we  consider  a  typical  or  preferred  habitat. 

For  many  years,  herpetologists  have  remarked  on  the  morphological 
differences  that  exist  between  canyon  treefrogs  in  the  Californias  and  those 
found  to  the  east  and  southeast.    In   1956,  recordings  of  this  treefrog's  call 
made  in  Sentenac  Canyon  were  found  to  be  clearly  different  from 
those  of  its  eastern  relatives.    It  wasn't  until  I960,  however,  that  this  species 
was  distinguished  from  the  Canyon  Treefrog  (Hyla  arenicolor). 


PACIFIC  TREEFROG   /  Hyla  regilla 

Adults  are  lYi  to  2  inches  long.    The  ends  of  the  digits  are  enlarged  and 
form    adhesive   discs.     The   skin   is   usually   smooth,   without  warts  or 
protuberances.    The  color  above  is  quite  variable,  and  individuals  from  the 
same  location  may  be  various  shades  of  green,  brown  or  gray.    A  black  eye 
stripe  or  "mask"  is  present  on  most  individuals.    The  top  of  the  head 
and  the  back  are  marked  with  dark  stripes,  spots,  or  blotches,  and  the 
limbs  are  often  cross-banded  or  blotched.    The  color  below  is  white.    The 
sexes  are  similar,  but  the  mature  male  has  a  dark  throat. 

This  little  treefrog  is  found  in  many  different  types  of  habitat,  from  sea 
level  to  over  11,000  feet  in  elevation.    It  is  commonly  found  m  or  near  water, 
but  is  not  restricted  to  areas  with  permanent  water.    Shelter  is  sought 
in  moist  places  such  as  rock  fissures,  under  rocks  or  logs,  in  burrows  or  in 
vegetation  near  streams  or  ponds.   This  species  is  most  active  at  night.    It 
may  be  seen  throughout  the  year  at  lower  elevations,  but  probably  hibernates 
in  the  higher  mountains.    Our  treefrogs  are  not  particularly  arboreal,  in 
spite  of  their  common  names,  and  are  most  often  found  on  or  near  the  ground. 

Breeding  takes  place  between  December  and  June.    The  males  are  first  to 
arrive  at  the  breeding  ponds,  often  forming  dense  congregations,  where 
they  call  and  await  the  females.    They  have  loud  and  penetrating  voices,  out 
of  proportion  to  their  small  size,  which  may  be  heard  for  a  mile  or 
more  on  a  quiet  night.    Many  clusters  of  20  to  25  eggs  may  be 
laid  by  the  same  female.    These  egg  clusters  are  attached  to  submerged 
vegetation  in  shallow  water.   The  period  required  for  hatching  varies  from  1  to  2 
weeks,  and  tadpoles  transform  when  they  are  IV2  to  2  inches  long. 

The  Pacific  Treefrog  is  found  in  British  Columbia,  and  south 

through  Washington,   Oregon,   California  and   Baja  California.    It  also 

occurs  in  Idaho,  western  Montana,  and  Nevada.    It  is  the  only  tailless 

amphibian  known  from  Santa  Cruz,  Santa  Catalina  and  Santa  Rosa  islands  oflF 

southern  California,  and  Cedros  Island  ofif  Baja  California.   This  treefrog 

is  quite  common  and  is  found  in  suitable  localities  throughout  San  Diego  County. 

Like  the  Southern  Slender  Salamander,  this  treefrog  is  a  common  inhabitant 
of  back  yards  in  the  city.    Many  homeowners  encourage  its  presence 
since  it  helps  rid  gardens  of  insect  pests.    You  may  have  some  of 
these  treefrogs  in  your  own  back  yard,  and  may  have  witnessed  their  acrobatic 
feats  such  as  walking  up  the  outside  of  windows.   Most  of  us  have  heard  this 
animal's  call,  for  breeding  choruses  are  often  recorded  and  used  as 
background  for  jungle,  swamp,  and  even  love  scenes  in  movies 
and  television  programs. 
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CALIFORNIA  RED-LEGGED   FROG   /  Rana  aurora  draytoni 

Adults  are  21/2  to  5I/2  inches  long.    Dorsolateral  folds  (ridges  which  begin 
at  the  eye  and  run  down  the  back)  are  usually  distinct.    The  eardrum  is 
smaller  than  the  eye.    The  skin  is  usually  smooth  but  may  be  roughened  with 
small  tubercles.    The  color  above  is  olive  or  brownish,  with  blackish  spots. 
The  spots  are  variable  in  size,  shape  and  intensity  on  the  body,  but 
usually  form  distinct  bands  on  the  hind  legs.    A  black  eye  stripe  running 
from  the  nostril  toward  the  shoulder  is  bordered  below  by  a  white  band. 
Below,  the  color  is  whitish  mottled  with  black,  and  the  undersides  of  the  hind 
legs  are  reddish.    The  sexes  are  similar,  but  the  mature  male  has  a 
shorter  thumb  which  is  swollen  and  granular  at  its  base. 

This  frog  is  seldom  found  more  than  a  hop  away  from  permanent  water.    It 
is  commonly  found  in  quiet  bodies  of  water  such  as  ponds,  lakes,  and 
marshes,  or  rarely  in  streams.    In  colder  regions,  this  frog  may  hibernate  in 
mud  at  the  bottoms  of  ponds.    It  is  wary,  escaping  enemies  by  diving  into 
the  water  and  burying  itself  in  the  muddy  bottom.    A  characteristic 
squawk  is  often  uttered  as  a  California  Red-legged  Frog  leaps,  which  may 
alert  other  frogs  in  the  vicinity  to  the  danger. 

The  breeding  season  extends  from  January  to  July,  with  the  frogs  in  southern 
California  spawning  earlier  than  those  in  northern  California  or  in  the 
higher  mountains  of  the  Sierra  Nevada.    The  eggs  are  large,  and  as  many  as 
4,000  may  be  found  in  flat  masses  at  the  surface  or  in  grape-like  clusters 
attached  to  vegetation  in  3  to  6  inches  of  water.    The  eggs  hatch  in  1  to  3 
weeks.    Tadpoles  may  attain  a  length  of  3  inches  and  transform  in  5  to  7 
months.   Northern  red-legs  are  smaller,  and  may  over-winter  as  tadpoles 
because  of  the  short  growing  season  and  colder  water.    Juveniles  resemble 
adults,  but  are  more  brightly  colored  above  and  do  not  have  red  on 
the  undersides  of  the  hind  legs. 

The  California  Red-legged  Frog  is  found  along  the  coast  and  in  ihe 

Coast  Ranges  from  Mendocino  County  to  northwestern  Baja  California,  in  the 

foothills  of  the  Sierra  Nevada  from  Tehama  County  to  Tulare  County, 

and  in  the  Sierra  San  Pedro  Martir.    In  San  Diego  County,  it  is  found 

in  suitable  habitats  on  both  sides  of  the  mountains  and  is  probably  the  most 

common  of  the  true  frogs. 

The  true  frogs  (family  Ranidae)  are  the  most  abundant  and  most  widely 
distributed  amphibians.    There  are  about  400  different  kinds,  250  of  which 
are  in  the  genus  Rana.    Many  are  prized  as  food,  and  frog  legs  account 
for  a  multi-million  dollar  business  every  year. 
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SAN   BERNARDINO  YELLOW-LEGGED   FROG  /  Rana  muscosa 

Adults  are  2  to  3  inches  long.    The  dorsolateral  folds  and  eardrums  are 
reduced  and  obscure,  often  the  same  color  and  texture  as  surrounding  areas. 
The  upper  surfaces  of  the  body  are  rough  due  to  numerous  small 
tubercles.    The  color  above  is  yellowish-  to  reddish-brown  or  olive  with 
irregularly  shaped  blotches,  giving  the  frog  a  very  mottled  appearance.   The 
throat  is  white,  and  the  belly  and  undersides  of  the  hind  legs  are 
yellow.    The  sexes  are  similar,  but  a  mature  male  may  be  distinguished  by 
a  shorter  thumb  which  is  swollen  at  the  base  and  rough  due  to  the  presence 
of  fine  papillae.    This  frog  differs  from  the  California  Red-legged  Frog  in 
its  mottled  appearance,  in  the  absence  of  the  eye  stripe  and  distinct 
dorsolateral  folds,  and  in  being  yellow  rather  than  red  on  the  undersides 
of  the  hind  legs. 

This  frog  prefers  streams  in  deep  narrow  canyons.    It  is  usually  found  in 
streams  with  rocky  beds  or  numerous  granite  boulders,  forming  pools 
and  small  waterfalls,  but  at  higher  elevations  it  is  found  in  lakes.    In  southern 
California  this  frog  is  closely  restricted  to  permanent  water  and  is  seldom 
more  than  a  few  feet  away  from  a  pool.    Yellow-legs  are  active  in  the 
daytime  and  are  often  found  perched  on  rocks  in  or  near  the  edge  of  a  stream. 
The  season  of  greatest  activity  extends  from  March  to  November. 

Breeding  occurs  in  April  and  May  in  southern  California.    Eggs  are  laid  in 
grape-like  clusters  and  are  attached  to  rocks  or  submerged  vegetation.    At 
lower  elevations  in  southern  California,  tadpoles  transform  in  June  or  July, 
when  about  21/2  inches  long.    At  the  higher  elevations  of  the  Sierra 
Nevada,  transformation  may  be  delayed  until  the  following  summer.    Sexual 
maturity  is  reached  during  the  third  or  fourth  year  after  hatching. 

The  San  Bernardino  Yellow-legged  Frog  is  confined  to  California,  except 
for  a  small  population  near  Lake  Tahoe  in  western  Nevada.    It  is  found 
on  the  eastern  side  of  the  Sierra  Nevada  from  Plumas  County  south 
to  Tulare  County,  and  on  the  coastal  and  desert  slopes  of  mountains  in  Los 
Angeles,  San  Bernardino  and  Riverside  counties.   In  San  Diego  County,  this 
frog  has  been  reported  only  from  Mount  Pajomar  and  is  considered  rare. 

Yellow-legs  are  the  smallest  and  rarest  of  the  San  Diego  County  frogs, 
and  it  is  fortunate  that  they  live  within  a  state  park  where  they  are 
protected.    It  is  possible  that  this  frog  occurs  in  other  parts  of  the  county 
but  has  not  been  brought  to  our  attention.    If  you  know  of  other  localities 
where  this  frog  is  found,  we  would  appreciate  having  the  information. 


BULLFROG   /  Rana  catesbeiana 

Adults  are  4  to  6  inches  long.    This  is  the  largest  tailless  amphibian  north 

of  the  Mexican  border;  occasionally  an  individual  may  reach  8 

inches  in  length.    The  skin   is  usually  smooth.    The  eardrum   is  about  the 

same  size  as  the  eye  in  females  and  immature  males,  but  is  about  twice 

the  size  of  the  eye  in  mature  males.    A  well-defined  ridge  runs  from  the  eye 

to  and  partially  around  the  eardrum.    The  coloration  above  is  usually 

green  or  greenish-brown,  occasionally  almost  black.    There  are  often  dark 

brown  or  black  blotches  on  the  back  and  dark  cross  bands  on  the 

legs.    Below,  the  color  is  whitish  to  cream  with  faint  markings. 

The  Bullfrog  may  be  distinguished  from  the  California  Red-legged  Frog 

by  the  absence  of  the  dark  eye  stripe  and  of  the  dorsolateral  folds,  from  the 

San  Bernardino  Yellow-legged  Frog  by  the  absence  of  yellow  undersides 

and  by  its  much  less  mottled  appearance,  and  from  both  by  the  presence  of  a 

large  eardrum  partially  encircled  by  a  distinct  ridge,  and  by  its  larger  size. 

This  frog  is  closely  restricted  to  quiet,  permanent  bodies  of  water  such 

as  reservoirs,  marshes,   lakes  and  isolated  pools  in  river  bottoms.    Both  deep 

and  shallow  water  must  be  available,  as  well  as  hiding  places 

in  abundant  vegetation  in  or  near  the  edge  of  the  water.    Bullfrogs 

are  good  swimmers   and  jumpers;   adults  may  cover  6  feet  in  a  single 

leap.    During  the  day  these  frogs  are  found  near  the  edge  of  the 

water,  into  which  they  leap  with  a  squawk  when  alarmed. 

The  breeding  season  extends   from   February   to  July,   probably  February 
to  March  in  southern  California.    At  this  time,  the  male's  deep  bellowing 
voice  is  heard  from  the  center  of  the  ponds,  where  the  female  joins 
him  to  mate.    The  eggs  are  deposited  in  large  flat  masses  that  may  be  3  feet 
in  diameter  and  may  contain  15,000  eggs.   The  masses  float  at  the  surface,  often 
among  aquatic  plants.    Eggs  usually  hatch  in  4  or  5  days,  but  tadpoles 
usually  over-winter  and  transform  the  following  spring  or  summer.    The 
tadpoles  reach  a  length  of   5,  rarely  7,   inches  before  transformation. 
Sexual  maturity  is  attained  the  fourth  or  fifth  year  after  transformation,  and 
maximum  size  the  fifth  or  sixth  year. 

The  Bullfrog  is  found  in  southern  Canada,  throughout  the  United  States, 
and  in  northern  Mexico.    It  is  native  east  of  the  Rocky  Mountains  but 
has  been  introduced  into  all  of  the  western  states,  including  Hawaii,  and 
into  Cuba.    In  San  Diego  County,  the  Bullfrog  is  common  in  suitable 
localities  on  both  sides  of  the  mountains. 

The  presence  of  the  Bullfrog  in  California  is  viewed  with  mixed  emotions. 
It  has  been  welcomed  by  some,  particularly  those  who  enjoy  frog  legs,  and 
also  those  who  feel  that  its  presence  will  tend  to  conserve  our 
palatable  native  California  Red-legged  Frog.   Others  feel  that  the  large  voracious 
Bullfrog  will  compete  with  and  possibly  eliminate  native  frogs  and  toads. 


A  CLASSIFICATION   OF  SAN   DIEGO  COUNTY  AMPHIBIANS 

Class  Amphibia 
ORDER  CAUDATA 

FAMILY  SALAMANDRIDAE 

Taricha  torosa  torosa  /  Coast  Range  Newt 

FAMILY  PLETHODONTIDAE 

Ensatina  eschscholtzi  eschscholtzi  /  Monterey  Salamander 
Ensatina  eschscholtzi  klauberi  /  Large-blotched  Salamander 
Batrachoseps  attenuatus  leucopus  /    Southern  Slender  Salamander 
Aneides  lugubris  lugubris  /  Oak  Salamander 


ORDER   SALIENTIA 

FAMILY  PELOBATIDAE 

Scaphiopus  hammondi  hammondi  /  Hammond's  Spadefoot 

FAMILY  BUFONIDAE 

Bufo  boreas  halophilus  /  California  Toad 
Bufo  microscaphus  californicus  /  Arroyo  Toad 
Bujo  punctatus  /  Red-spotted  Toad 

FAMILY  HYLIDAE 

Hyla  californiae  /  California  Canyon  Treefrog 
Hyla  regilla  /  Pacific  Treefrog 

FAMILY  RANIDAE 

Rana  aurora  draytoni  /  California  Red-legged  Frog 
Kana  muscosa  /  San  Bernardino  Yellow-legged  Frog 
Rana  catesbetana  /  Bullfrog 
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